The effect of AQP3 deficiency on fuel selection during a single bout of exhausting exercise.
Aquaporin-3 (AQP3) is an integral membrane protein that facilitates the transport of water and glycerol across cell membranes. However, the precise localization and function of AQP3 in skeletal muscles is currently unknown. In this study, we investigated the capacity of AQP3 knockout mice to perform a single bout of exhausting exercise and analyzed the parameters related to skeletal muscle energy metabolism during exhausting exercise. Mice were exposed to a single bout of treadmill running at a speed of 12 m/min with 10° inclination until exhaustion, and sacrificed immediately, 24 h and 48 h after exercise. Both immunohistochemistry and double immunofluorescence staining revealed that AQP3 is expressed at the cell surface with no evidence of colocalization with either AQP1 or AQP4 in hamstring skeletal muscles. When exposed to a single bout of exhaustive exercise, AQP3 knockout mice fatigued more easily with the average time to exhaustion shorter than the wild-type mice. After exhausting exercise, plasma glucose, muscle glycogen, muscle triglyceride, and muscle free fatty acid levels decreased compared with the values before exercise in both AQP3 knockout and wild-type mice. However, muscle glycerol concentration after exercise decreased in the wild-type mice, but rather increased in AQP3 knockout mice. These findings suggest that decreased glycerol efflux from the skeletal muscles in AQP3 knockout mice may result in low exercise capacity, presumably due to the limitations in the constant energy supply through hepatic gluconeogenesis from glycerol during the prolonged endurance exercise.